INTRODUCTION
The following is a report from a group working on the food chain problems with regard to the radio-active contamination of food by fall-out resulting from nuclear bomb tests, in connection with the Scientific Committee on the Effects of Atomic Radiation of United Nations.
The group has met a number of times between Sep tember 1961 and January 1962, for the purpose of making this report and of also to criticize the draft of UNSCEAR 1962 report on part of food chain. Financial aid Table 1 divides the countries of the world into four groups with regard to use of land area for food production.
The first group (Type A) is characterised in having much broader meadows and pastures than arable land, and a large per capita produc tion of milk. The second group (Type B) has narrower meadows and pastures than the arable land, but the per capita milk production is extremely large, and also per hectar milk production is large. This type is commonly found in the Scandinavian area of nor thern Europe. Type A' is an intermediate type between A and B, having the meadows and pasture, somewhat smaller than arable land area, and a large per capita and per hectar milk production.
Southern European two countries are thought to be this. The fourth group (Type C) has the narrower meadows and pastures than the arable land , and a low per capita production of milk. This type is mostly found in Asia .
Japan, however, has a high per hectar milk production and is close to Group B. Now, if a certain long-lived radio-nuclide were fallen on the earth's surface homogeneously and if it were taken up by all food materials in the same ratio as that in which it appears in milk, the dietary contribution of this radio-nuclide to human body would vary according to the type of use of land surface for food produc tion.
Firstly, the concentration of the nuclide in milk would be highest in Group A among these. Secondly, the size of contribution of milk to supply this radio-nuclide to human body would be largest in Group A and lowest in Group C. Thirdly , the [) was calculated by subtracting other food group from the total diet.
size of contribution of food other than milk produced on land would be largest in Group C, and smallest in Group A. Group C containing China, India and other countries in Asia, includes an enormous proportion of the world population, probably about half the total. Japan is a typical Type C country, merely varies from average in having more per hectar milk production.
CALCIUM INTAKE BY JAPANESE
If equel amounts of a radio-nuclide were to fall on each unit area, the size of the fraction of it entering into the human body would be decided by food habits by the ratio of up-take by different food organisms and by the amount of each food consumed by a people-as well as the size of areas of producing each kind of food.
Strontium-90 has been considered to be one of the most important radio-nuclides among the fission products causing leukemia.
Strontium behaves similar to Calcium, and the metabolisms of it in human body is affected largely by that of Calcium . Table 2 shows the average individual daily Calcium intake in Japan from various kinds of food according to surveys made in recent years. Comparing this with Table 3 , FAO data on Calcium intake by various nations in the world , Japan is seen to have extraordinally small contribution of milk, though which is increasin, in recent years still contribute less than drinking water . Though Japan is in Type C in Table 1 , milk is contributing less in Calcium intake than in other countries , for example 44°o in India, 23°o in Ceylon and 10% in Japan . The major sources of Ca in the Japanese diet are pulses, vegetables, fish and cereals, none of which plays a c o ninant role in the diet, while in Type A countries milk is the major source .
It should be noted here that the total daily intake of Ca by an average Japanese is around 0.4 g, as almost same amount as in other countries of Type C , while in countries of Type A the average daily intake is about 1 g .
This characteristic of Japan, as well as of other Type C countries , affects so much on Sr-90 intake from environmental contamination. Table 4 shows the Sr 90 content of Japanese diet, estimated roundly by ave rage concentration of Sr 90 various in foods and average individual amount of consumption of these foods. It can be seen that milk, the major contributor in Type A countries as shown in Table 5 (U. K.) and Table 6 (U.S.A.) , is now contributing not more Sr-90 than drinking water is doing in this country .
SOURCES OF Sr 90
Rice, which was previously contributing almost half the total Sr-90 in diet contributed 23 °o in 1960. And various vegetables, pulses and others are contributed more or less significantly.
As in other countries, fish, especially of marine origin, is still in very low level , though it is increasing, as with eggs and meat.
Though no detailed information is available on the Sr-90 levels in foods for other countries of Type C, the situation would be similar to that in Japan as the composi tion of food is known to be similar in this group of countries. Table 7 shows the amount of average daily intake and the concentration of Sr-90 in the total diet, figures of Sr 90 in the first row, and these of Cs 137 in the second row, about the localities in three countries. Within any given country, the more southerly the location the less Sr-90 there is in the diet, as for example with Kagoshima in Japan and San Francisco in the U. S. A. The amount of Sr 90 taken by average Japanese does not differ so greatly from that of other countries. But, a remarkable difference is seen in the concentration of Sr 90 in the total diet-figures in bracket between Japan and the other two countries, the figures for Japan being several times higher than others. This is mainly due to less intake of Ca by Japanese than by the others.
AMOUNT AND CONCENTRATION OF Sr 90 IN DIET

FACTORS AFFECTING THE DIET LEVEL
In countries of Type A, the Sr-90 concentration of milk provides a rough indica tion of the size of the hazard from fall out. In those of Type C, however, only way to estimate this is from the Sr-90 intake through total diet, as to measure the size of hazard which might be caused by it.
The correlation between the Sr-90 concentration (Sr-Unit) of total diet in Tokyo and the amount accumulated on ground in Tokyo (mc/km2) is very high, as can be seen from Fig. 1 . And, the correlation coefficient between the two is always above 0.9 (in some case 0.98), while the correlation coefficient between the diet concentration and any monthly or trimonthly fall rate never rises to that level. This tells that Sr-90 on the earth surface has remained as some form almost available to be trans ferred to various food materials through any route.
On the other hand, Fig. 1, and Fig. 2 , show a prominent increase of monthly fall-rate in early 1959 for both Sr-90 and Cs-137 and the levels of these radionuclides in the total diet show a similar increase 5 or 9 months later respectively. This delay of phase is probably connected with the mean storage period for foods in this country, where more foods contributing these (e.g. cereals, vegetables etc.) are produced seasonaly than continuously, as are milk, eggs, meat etc. This hypothesis is supported by the fact that the level of Sr-90 in the total diet in Japan began to fall since early 1960 along the line somewhat similar to that of monthly fall rate at the time several months before the diet sampling, as it will be seen from Figs. 1 and 2 .
Thus we may assume that the level of contamination of the total diet is depen dent both on the fall-rate and on accumulated ground deposits.
Taking the amount of accumulated ground deposit at a point of time six months before the diet sampling (Fd me/km2), and the total amount fallen during three months previous to that point (that is from 9 to 6 months previous to the diet sampling) (Fr me/km2/3 months) the S.U. value of the total diet in Tokyo fits into Table 9 shows Sr-90 level in bone collected from Japan (mainly ribs). Though the number of sample, expressed inside of bracket [ ], is not enough to tell the difference significantly, as the variation of individual is so large, the mean level in bone of the age group ranging from 0 to 4 years old is not so significantly higher than older age groups as it is in U.K. and U.S.A. This might be caused by the fact that more breast feeding infant are and lower level of cow's milk in Japan than in these countries. The present level of bone in Japan is not in equilibrium with the diet even in 0-4 age group, as it should be around 2.5 S. U. counting from O. R. taking 18 S.U. food continuously. It should be noted that 0-4 age group is known to take lower level food than adult, by the reason as mentioned before. And much elder age of fast growing period would be maximum in equilibrium, several years later than the point of time when level of total diet is considered.
SHORT LIVED RADIO-ISOTOPES
As it was mentioned here already, radio-ecological characteristics in Japan about relation between fall-out and dietary contamination is the longer mean storage time of diet and the less contribution of milk to total dietary contamination. This circumstance makes the effect of shorter-lived radio-isotopes in fall-out such as I-131, Zr-95, Nb-95, Ru-103, Ba-140 and others, less to the dietary contamination than in Type A countries. It was proved by Yamagata and Iwashima in the article follow ing this that the vegetables contributed more 1-131 than milk to total diet in Japan during the latest quarter of 1961 when fresh debris had fallen out from U.S.S.R. nuclear bomb tests.
